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•  Transform	
  the	
  Scien5fic	
  Fron5ers	
  
•  Innovate	
  for	
  Society	
  
•  Perform	
  as	
  a	
  Model	
  Organiza5on	
  

NSF	
  Strategic	
  Goals	
  

Advancing	
  Discovery	
  

Building	
  Blocks	
  for	
  Innova5on	
  

Forefront	
  Facili5es	
  

Educa5ng	
  the	
  Next	
  Genera5on	
  

Directorate	
  for	
  Mathema5cal	
  and	
  Physical	
  Sciences	
  
(MPS)	
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FY	
  2012	
  
Enacted	
  

FY	
  2014	
  
Request	
  

AST	
   CHE	
   DMR	
   DMS	
   PHY	
  

MPS	
  FY	
  2014	
  Budget	
  Request	
  

$	
  1309	
  M	
   $	
  1386	
  M	
   5.9%	
  



Workforce	
  
Development	
  

Mul5-­‐User	
  
Facili5es	
  

Cross-­‐cu]ng	
  
Ini5a5ves	
  

Directorate	
  for	
  Mathema5cal	
  and	
  Physical	
  Sciences	
  
(MPS)	
  

Core	
  
Research	
  
Core	
  

Research	
  



35%	
  

21%	
  

27%	
  

7%	
   10%	
  

33,000	
  People	
  in	
  MPS	
  Ac5vi5es*	
  

Senior	
  
Researchers	
  

Graduate	
  
Students	
  

Other	
  
Professionals	
  

Undergraduates	
  

Postdoctoral	
  
Researchers	
  

*Es5mated	
  for	
  FY	
  2014	
  

Core	
  Research	
  



The	
  Excitement	
  of	
  Advancing	
  Discovery	
  

Na5onal	
  Medal	
  of	
  Science	
  
Sandra	
  Faber	
  (AST)	
  

…extending	
  our	
  view	
  of	
  galaxy	
  forma5on	
  
nearly	
  to	
  the	
  Big	
  Bang…	
  

MPS	
  supported	
  8	
  of	
  12	
  
recipients	
  of	
  the	
  	
  	
  

Na5onal	
  Medal	
  of	
  Science	
  
	
  

Bard	
  
Faber	
  
Gates	
  
Golomb	
  

Goodenough	
  
Hawthorne	
  

Hood	
  
Mazur	
  

…differen5al	
  topology,	
  number	
  theory,	
  and	
  	
  
arithme5c	
  algebraic	
  geometry…	
  

Na5onal	
  Medal	
  of	
  Science	
  
Barry	
  Mazur	
  (DMS)	
  

Core	
  Research	
  



Na5onal	
  Medal	
  of	
  Science	
  
Sandra	
  Faber	
  (AST)	
  

…differen5al	
  topology,	
  number	
  theory,	
  and	
  	
  
arithme5c	
  algebraic	
  geometry…	
  

…extending	
  our	
  view	
  of	
  galaxy	
  forma5on	
  
nearly	
  to	
  the	
  Big	
  Bang…	
  

Na5onal	
  Medal	
  of	
  Science	
  
Barry	
  Mazur	
  (DMS)	
  

The	
  Higgs	
  Par5cle	
  in	
  the	
  CMS	
  
detector	
  at	
  the	
  LHC	
  

The	
  Excitement	
  of	
  Advancing	
  Discovery	
  
Core	
  Research	
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AST	
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   DMR	
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Accelerator	
  and	
  	
  
Detector	
  Science	
  

(PHY)	
  

Materials	
  Innova5ons	
  
Plaforms	
  (DMR)	
  

Food	
  Systems	
  
(CHE)	
  

Mid-­‐scale	
  Instrumenta5on	
  Program	
  (AST,	
  PHY)	
  
Core	
  Research	
  



Core	
  
Research	
  

Cross-­‐Cu]ng	
  
Ini5a5ves	
  

Mul5-­‐User	
  
Facili5es	
  

Workforce	
  
Development	
  

Directorate	
  for	
  Mathema5cal	
  and	
  Physical	
  Sciences	
  
(MPS)	
  



•  Science,	
  Engineering,	
  and	
  Educa5on	
  
for	
  Sustainability	
  (SEES)	
  

•  Cyber-­‐Enabled	
  Materials,	
  Manufacturing,	
  	
  
and	
  Smart	
  Systems	
  (CEMMSS)	
  

•  Research	
  at	
  the	
  Intersec5on	
  of	
  
Physical	
  and	
  Life	
  Sciences	
  (BioMaPS,	
  BRAIN)	
  

•  Cyberinfrastructure	
  Framework	
  for	
  21st	
  Century	
  
Science	
  and	
  Engineering	
  (CIF21)	
  

•  Enhancing	
  Access	
  to	
  the	
  Radio	
  Spectrum	
  (EARS)	
  

•  Secure	
  and	
  Trustworthy	
  Cyberspace	
  (SaTC)	
  

•  Mul5disciplinary	
  Research	
  Across	
  NSF	
  (I-­‐Corps,	
  INSPIRE)	
  

Cross-­‐cu]ng	
  Ini5a5ves	
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Cross-­‐cu]ng	
  Ini5a5ves	
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Cross-­‐cu]ng	
  Ini5a5ves	
  



Science,	
  Engineering,	
  and	
  Educa5on	
  
for	
  Sustainability	
  (SEES)	
  

•  Sustainable	
  Chemistry,	
  Engineering,	
  and	
  
Materials	
  Program	
  (SusChEM)	
  

Cri5cal	
  Elements,	
  Minerals,	
  Materials	
  	
  

$	
  17	
  M	
  

$	
  35	
  M	
  

106%	
  

Cross-­‐cu]ng	
  Ini5a5ves	
  

•  Partnership	
  of	
  MPS	
  with	
  Directorate	
  
for	
  Engineering	
  (ENG)	
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Cross-­‐cu]ng	
  Ini5a5ves	
  



Cyber-­‐Enabled	
  Materials,	
  Manufacturing,	
  
and	
  Smart	
  Systems	
  (CEMMSS)	
  

multiple phases 

Cross-­‐cu]ng	
  Ini5a5ves	
  



Designing	
  Materials	
  to	
  Revolu5onize	
  and	
  Engineer	
  our	
  Future	
  
(DMREF)	
  

$	
  32	
  M	
  

$	
  66	
  M	
  

106%	
  

Cyber-­‐Enabled	
  Materials,	
  Manufacturing,	
  
and	
  Smart	
  Systems	
  (CEMMSS)	
  

(NSF	
  support	
  of	
  mul5agency	
  Materials	
  Genome	
  Ini5a5ve)	
  	
  

•  Design	
  and	
  synthesize	
  materials	
  by	
  integra5ng	
  
theory,	
  computa5on,	
  experiment,	
  and	
  data	
  mining	
  

•  Partnership	
  of	
  MPS	
  with	
  Directorates	
  for	
  
Engineering	
  (ENG)	
  and	
  Computer	
  and	
  Informa5on	
  

Science	
  and	
  Engineering	
  (CISE)	
  

Cross-­‐cu]ng	
  Ini5a5ves	
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  Ini5a5ves	
  



Biology	
  Mathema5cal	
  and	
  Physical	
  Sciences	
  (BioMaPS)	
  

Magne5c	
  Resonance	
  Image	
  (MRI)	
  of	
  in	
  vivo	
  grid	
  of	
  cingulum	
  bundle	
  (green)	
  and	
  callosum	
  (red)	
  

Research	
  at	
  the	
  Interface	
  of	
  Physical	
  
and	
  Life	
  Sciences	
  

Cross-­‐cu]ng	
  Ini5a5ves	
  



$	
  8	
  M	
  

$	
  17	
  M	
  

113%	
  

•  Accelerated	
  understanding	
  of	
  biological	
  systems	
  

•  Partnership	
  of	
  MPS	
  with	
  Directorates	
  for	
  Biology	
  
(BIO)	
  and	
  Engineering	
  (ENG)	
  

•  New	
  mathema5cal	
  and	
  physical	
  concepts:	
  	
  
Renewable	
  fuels,	
  bio-­‐based	
  materials,	
  bio-­‐inspired	
  sensors	
  	
  

Research	
  at	
  the	
  Interface	
  of	
  Physical	
  
and	
  Life	
  Sciences	
  

Biology	
  Mathema5cal	
  and	
  Physical	
  Sciences	
  (BioMaPS)	
  

Cross-­‐cu]ng	
  Ini5a5ves	
  



•  Partnership	
  of	
  MPS	
  with	
  Directorates	
  for	
  	
  
Biology	
  (BIO)	
  and	
  Engineering	
  (ENG)	
  	
  

and	
  Social,	
  Behavioral,	
  and	
  Economic	
  Sciences	
  (SBE)	
  

Neuro	
  and	
  Cogni5ve	
  Sciences	
  

•  Tools	
  to	
  understand	
  brain	
  func5on	
  

•  BRAIN	
  Ini5a5ve	
  

Cross-­‐cu]ng	
  Ini5a5ves	
  

Research	
  at	
  the	
  Interface	
  of	
  Physical	
  
and	
  Life	
  Sciences	
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Cross-­‐cu]ng	
  Ini5a5ves	
  



$	
  11.5	
  M	
  

$	
  22	
  M	
  

91%	
  

•  Computa5onal	
  and	
  Data	
  Enabled	
  Science	
  and	
  Engineering	
  (CDS&E)	
  
(Scope	
  growing	
  –	
  MPS,	
  ENG,	
  CISE)	
  

•  “Big	
  data”	
  projects	
  

Cyberinfrastructure	
  Framework	
  for	
  21st	
  
Century	
  Science	
  and	
  Engineering	
  (CIF21)	
  

(All	
  Directorates)	
  

•  Core	
  technologies,	
  tools,	
  and	
  algorithms	
  

•  Workforce	
  development	
  

Cross-­‐cu]ng	
  Ini5a5ves	
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Cross-­‐cu]ng	
  Ini5a5ves	
  



$	
  0.5	
  M	
  

$	
  2	
  M	
  

300%	
  

•  Radio	
  frequency	
  mi5ga5on,	
  materials,	
  design,	
  and	
  mathema5cs	
  

•  Partnership	
  among	
  Directorates	
  
	
  (MPS,	
  ENG,	
  CISE,	
  and	
  SBE)	
  

Enhancing	
  Access	
  to	
  the	
  Radio	
  Spectrum	
  
(EARS)	
  

•  Policy	
  founda5ons	
  of	
  spectrum	
  management	
  

Secure	
  and	
  Trustworthy	
  Cyberspace	
  (SaTC)	
  

•  Research	
  to	
  keep	
  na5on’s	
  transac5ons	
  
confiden5al	
  and	
  secure	
  

•  Partnership	
  of	
  	
  MPS	
  with	
  CISE	
  

•  Comprehensive	
  Cybersecurity	
  Ini5a5ve	
  

$	
  3	
  M	
  

$	
  12	
  M	
  

300%	
  

Cross-­‐cu]ng	
  Ini5a5ves	
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Cross-­‐cu]ng	
  Ini5a5ves	
  



$	
  3	
  M	
  

$	
  7	
  M	
  

133%	
  

•  S5mulate	
  innova5ve	
  entrepreneurial	
  partnerships	
  
including	
  graduate	
  students	
  

•  Transforma5ve,	
  high-­‐risk	
  mul5disciplinary	
  
research	
  

Innova5on	
  Corps	
  
(I-­‐Corps)	
  

Integrated	
  NSF	
  Support	
  Promo5ng	
  
Interdisciplinary	
  Research	
  and	
  Educa5on	
  

(INSPIRE)	
  

$	
  1	
  M	
  

$	
  3	
  M	
  

200%	
  

Suppor5ng	
  Mul5disciplinary	
  Research	
  
Across	
  the	
  Founda5on	
  

Cross-­‐cu]ng	
  Ini5a5ves	
  



Core	
  
Research	
  

Cross-­‐Cu]ng	
  
Ini5a5ves	
  

Mul5-­‐User	
  
Facili5es	
  

Workforce	
  
Development	
  



Astronomy	
  (AST)	
  
Forefront	
  Facili5es	
  

Physics	
  (PHY)	
  

Materials	
  Research	
  (DMR)	
  

Advance	
  Technology	
  Solar	
  Telescope	
  (ATST)	
  

Na5onal	
  Op5cal	
  Astronomical	
  Observatory	
  (NOAO)	
  

Arecibo	
  Observatory	
  

Atacama	
  Large	
  Millimeter	
  Array	
  (ALMA)	
  

Gemini	
  Observatory	
  

Large	
  Synop5c	
  Survey	
  Telescope	
  (LSST)	
  

Na5onal	
  Radio	
  Astronomy	
  Observatory	
  (NRAO)	
  

Na5onal	
  Solar	
  Observatory	
  (NSO)	
  

Ice	
  Cube	
  Neutrino	
  Observatory	
  

Large	
  Hadron	
  Collider	
  (LHC)	
  

Laser	
  Interferometer	
  Gravity-­‐wave	
  
Observatory	
  (LIGO)	
  

Na5onal	
  Superconduc5ng	
  
Cyclotron	
  Laboratory	
  (NSCL)	
  

Cornell	
  Higher	
  Energy	
  Synchrotron	
  Source	
  (CHESS)	
  

Na5onal	
  High	
  Magne5c	
  Field	
  Laboratory	
  (NHMFL)	
  

Na5onal	
  Nanotechnology	
  Infrastructure	
  Network	
  (NNIN)	
   $	
  265	
  M	
  

$	
  285	
  M	
  

8%	
  

Mul5-­‐User	
  Facili5es	
  



Forefront	
  Facili5es	
  

$	
  265	
  M	
  

$	
  285	
  M	
  

8%	
  

LSST	
  Design	
  

LIGO	
  Simula#on	
  

CMS	
  Detector	
  at	
  LHC	
  

ALMA	
  Data	
  

Mul5-­‐User	
  Facili5es	
  



Core	
  
Research	
  

Cross-­‐Cu]ng	
  
Ini5a5ves	
  

Mul5-­‐User	
  
Facili5es	
  

Workforce	
  
Development	
  



Building	
  the	
  STEM	
  Pipeline:	
  
MPS	
  Core	
  Programs	
  

CAREER	
  

Alliances	
  for	
  Graduate	
  Educa5on	
  and	
  the	
  Professoriate	
  
(AGEP)	
  

$	
  54	
  M	
  

$	
  59	
  M	
  

8%	
  
•  Young	
  teacher	
  -­‐	
  scholars	
  

•  Variety	
  of	
  implementa5ons:	
  	
  
Development	
  award	
  or	
  honor	
  for	
  excep5onal	
  young	
  faculty	
  

•  130	
  awards	
  planned	
  for	
  FY	
  2014	
  

•  Supplements	
  to	
  exis5ng	
  MPS	
  grants	
  to	
  support	
  under-­‐represented	
  
minority	
  graduate	
  students	
  

•  Partnership	
  of	
  MPS	
  with	
  Directorate	
  for	
  
Educa5on	
  and	
  Human	
  Resources	
  (EHR)	
  

Workforce	
  Development	
  



Core	
  
Research	
  

Cross-­‐Cu]ng	
  
Ini5a5ves	
  

Mul5-­‐User	
  
Facili5es	
  

Workforce	
  
Development	
  



Educa5on	
  
$	
  50M	
  

$	
  895	
  M	
  

Research	
  (core,	
  cross-­‐cu]ng,	
  CAREER)	
  

$	
  440	
  M	
  

Infrastructure	
  (facili5es,	
  centers,	
  instrumenta5on)	
  

Mathema5cal	
  and	
  Physical	
  Sciences	
  (MPS)	
  



Advancing	
  Discovery	
  

Building	
  Blocks	
  for	
  Innova5on	
  

Forefront	
  Facili5es	
  

Educa5ng	
  the	
  Next	
  Genera5on	
  

Directorate	
  for	
  
Mathema5cal	
  and	
  Physical	
  Sciences	
  

(MPS)	
  


